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Study on Law of Soil Erosion under Different Vegetation Degree of Artificial Pasture by Heavy Rain
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Abstract

(Research Institute on Loess Plateau of Shanxi University, Taiyuan, Shangxi 030006 )

[ Objective | The research aimed to study the runoff and sediment yield process of artificial pasture of different vegetation in the

heavy rain. [ Method] The field artificial rainfall simulation experiment was carried out. [ Result] The degrees of vegetation had obvious re-
duction effect on runoff and sediment yield process. The reduction effect increased with the increase of the vegetation degrees, and had positive
correlation. [ Conclusion | The research developed the idea of further study the mechanism of artificial pasture coverage to prevent soil erosion.

It had great significance to effective prevention of soil erosion and the conservation measures of water and soil.

Key words

e B A S T MRD R i b TR A, R B R K R
WS — o TR kK R R PER, | A e
HADRIRIFE R, 68+ 5 VA 8 X VY F 5 i dst
TSR, TERES M (18° ~ 30°) IR B AN B/, 4F T 342
P> 77.6% 5 SACHBAH LE , 78 27° A9 K AR S 5 AR A v
FTIE T O AF A R i RN 2247 A A SR UE AR 4 Fipr bk
T i R = AR R 43 B 2D 13. 3% (81, 5% . 86. 1% I
99. 6% , YBTH/3- kL 60. 8% 94. 7% .98. 5% F199.9% . &
v A R K sk R4 AR A P I, B R R R R o -
NG B T UG 7= A M T AR O, JE K ik A R TR A
K ABZE B>, ) 2 AR E , i
RWMMABRIXRER . WFFEARRIHEAERW T L3R
PR, B 1E K 3% il K AR it A R
1o 2R A AR /N DU, DR 32 R 8K Bk w7 Ay B i, fe = R
[EREA A TR b A BTN 9 - (R DR 2R, 25 X 7
4 YRR R AR R S5 R R R B AR kA
TERIAESE .

1 #H5HE

1.1 RB/NXAE 0 X il 220, -1 kB i
+(0,) o I/ EGZ N 2 m x5 m, HIREE M
FEI R, SO K it A2 3 e v

1 5/NX S #fE i, 2.3.4.5 5 /NX 435118 20% .40%
60% 80% AN[FlFE B AN T, X PR A 5 (S. aspe-
rum) o AR i DX PN AR R R 4 o, SR FH O 4k A T U
B TERETHAIA], MBS 30 ~40 cm, HiFiAfiI 2 H R4k
2%

1.2 AIEPIBERIRIEEE A TSR 5 R
TSR AR L AN T RN 26 B, %25 B R H & B SPRACO

EEEN HER(1989- ), 4%, LB 3 REA ALHAEE, FFEF A
KERBEFERGE, «BIRFE, FRIET, AFL
HAZAE AR R IRE T T @R

KfEEE  2013-09-23

Vegetation degree; Artificial pasture; Heavy rain; Generation of runoff and sediment; Law

HETZ TS 1) T TG , MBS I b T B 4. 57 my, YK R T
67 kPa B, KT ECE RN 2.4 mm,, 2 {5 R R e B IEA &L
MR 2.0 mx2.5 m, Wk 1. 21 mm/min, B31HEHR 0. 75
J/(m® «s) 2N KR MR B 1Y 90% o %3R5 X 1 AU
2 mx5 m, 4 GFEREE X, PSS 1. 21 mm/min,
RERTHI5)EE R 0. 86,
L3 RIAE AN TR g0 R A 502 T AR DN,
Xof IRVAR A, 3 o 208 1 X, o T 349 2 J32 AT iR 5t 23 52 31
S, PR S A TR

BIOHT, W 2 oK SR EIFPLRE T, 75 4 SR
L1 I VR (] A 3810 3K T ) — I B] , T RP I, SR S0 s
PRI ], 2 )5 BB 2 min FZKARINAR U i, (] F R FH AL
TR E KRR B P, BRI RE R ] 2 30 min, 356 X i/
FEBCE S AT, IR A, 43 R, 0T
PIEVERIZIR BN 5
L4 RIGREARFER 2050 X0 I3 SRS s 1
BV BRI BT AR R . Y AR Rk R 475. 2
mm,7.8 H B AR K 5 1Y 46. 6% , 47 XS 9.0
C,RT 10 C IR 3 300 °C, #4445 [ T 2235 A1
/EE
2 HBRE5HW
2.1 AEEHREAIEMPRRRDE B EZER
By 35 ARRFNGORE, SRAS > M D Bof 2 R R T AR
2. R A EAE— RN XA T, A
(i) AL AP P N T P 7 o ) ARG - S o 22 S AR
Ko R 1A 7RI 1.2 mm/min f530 T, B0/
DX 1.2 min G077 AAEUR , ML D 20% \40% ,60% 80% /NX
TR 4300 3.5.2.5.3.0,10.0 min, PAFR1i4H]
PIE Y AR TR A — & & RE . Bl
AN A SRR RO A B R 60% (80% /INIX ) 7.6.53. 6
P o WA UL, KRR AR AR, YA R K 3 80% I, 120



41 % 30 BHERF FRRMAAEATERERT T LIEAZRIEG A 11995
D 95.95% , HHER A 98. 13% . KA ERATE  HUERRT B K E WK IR
1 AEAEEEAIEMATERRERRR

e pE TH B [E355] iR PR ] KT
N X G2
AL m il /mm 0 mm/min | E/mm G/ Ve min S8/ %
1 22 SEh 0 BAE+ 37.1 1.24 19.99 514.34 1.2 53.6
2 22 BER 20 BAft 29.7 0.99 10.24 210.41 3.5 33.7
3 22 BAB 40 At 38.2 1.27 7.99 158.73 2.5 20.7
4 22 WA 60 BAaEt 37.7 1.26 2.80 67.71 3.0 7.2
5 22 WA 80 BAE+ 37.9 1.26 0.90 9.60 10.0 2.4
2.2 WEWERVIRENEN (IR, R I Y
SR EE T B AS1 1 F ELAT 693 30 o Tam Al Rl
TR AR o R 7K 2820 R 43 U 9 30 M T, (1 1 3 )
M. I AT 3 0, 24 3 152K T - A 7 9 o W
i, ST 4B BR300 o MR TR B 7 T o
33k G ] R 4 045 BB 1ED) o 1 ) % 150 |
WERI AP, RN IRV B S (R (A AR 25, WDAR (A Bt 100 '
FA TR B35 4R, ST A T AR g ¥ g T g

PR E VAT . 3% 2 AT, YRR 5y 1.2 mm/min

IS AR BEX DA KA o AP S0 B (R 35

FEHRE N 20% SENINE) 80% , HAA L BRHBAY 2.0 ~8. 4 %5,
®2 TEEHERTREST

AREE g O RRE Uk
mmin mm m’/hm”

1 FRHD, 1.2 1.5 15

2 Kbl BE 20% 2.5 3.0 30

3 REBEE 40% 3.5 4.4 44

4 R 60% 6.0 7.6 76

5 FHBE 80% 10.0 12.6 126

2.3 @EHEXFRsERESRm K1 AE2 2Hh AT
BRI IR BB 22 3 GE T 23 Hr 1l 21 A AS [ A4 1
AN Y R LR IR I, A AL D I 30 min,
FEIFEFTEREE R 1.2 mm/min,
0.16 :;:fgr% 20%
0.14 —A— A 40%

0.12
0.10
0. 08
0. 06
0. 04
0.02

0

—>— Ak 60%
AHAK 8%

= I L/s

a2
W

Vi

P& 8T Il min

Bl AEEHRESREES
IR 1.2 Al FERERT S S ~ 10 min PN, BRHAR R AN 1
Sef bR SRR, AR X A L e 0 b e {2 ok A B
205, AL AR A 0 A R A P, AR 5 R B B IR AR G
A5 IS AR A L o ) A R K TR 9 X 6 B 1Y
BEARTT RS o X UEH 1A DX TR AN [+ I 83 A
B ASEAB PR A A . Uil B 5 i R Y

P& 8T Il min
E2 FEEHETEEmTRES

RERSEAR B, TERR IR G X, {32 et A 0 5 A 5 T A
B X AR b AR AR MR- 33K S W TR AV %o 42 ok
R

R T UEHTAE B0 T IFAR ko R A S, B SR AR 1 g
MM EABER P i 58 Ok, 76 TOAR B A i I, R
10 min Z247 + R DUgh R BLS 22 )5 2 B AR B 4R ik
T IR I b PR W A AR e R 10— IR, B o W 7 3
VIR A AR Dl i [ A6 1, 2 10 min D)5 iR 3 &
W, 2 JE AR e RN AR il 3 AR A KR B 1 AE Ak, X 30
min B RTRE FORREATAET, AT IR RN T 10 min [ 58200
A R Y 22. 1% ~26.3% , B Hb 2078 1
B Al R B[R] A e R4

AR T DXl T 7 5 A A7 o (AL RRALY ) A 26 Ao
TR CHERRZ (8] ), Al TR I JC BT 55 5 B AH LE, A7 B
T DX AR BT 32 IR RN R A i I ANl MK i 4 e
P b TR AL B, 7K 3 5 7K S T BB 0, 2878 R b T
DB FERRE I P2 B E R S K = mTRe s> . BT DL, 2L 3
SRR B AR KA BT N B AR R I X
R BT 2%, H 2 LI, B2 RKE A B = )
[ RE A L 26 1 )2 8 TR RER A, L B ol £ FH 328 4
55, A2 P A XTI N . X8 BAAE A B TR AR T RE A — S I BR
BE o AP EE PR RN BE T B A AN I 5 o
3 &iE

B AN T AR M RIS /M T 7 [a)— R #2878 4
(IR P A5 0 B AN AR B B = il P U i sl . PR ],
H7 1k 7K 3 e B 5 7 55 B 0 RN IE A G i IR
GE R E— A N TR 8 56 DA 7 1k K A 9 O I HLER A 5

(F#% 12195 ®)



41 %30 # RTRE ATHERESTAGERYR S RENEF EELRHAR 12195
#3 ETM + REARHERMAEILER
Sl (g HEH AN Y Hfls 3 Tk 38 S User. Acc./%
el iy 70.10 2.39 7.01 5.17 0.50 0.17 0 74.74
b 13.40 82.20 0 6.28 4.83 6.63 10.77 74.83
it 5.15 0 88.02 3.00 9.10 2.21 0 91.25
Hi 8.62 3.41 4.34 61.38 21.09 0.17 0 55.25
HoAfth A+ b 2.73 0 0 21.51 52.73 0 5.73 61.95
piS:} 0 0.34 0.21 0 0 76.87 1.61 87.94
AL HL 0 11.67 0.42 2.65 11.74 13.95 81.89 78.83
Sk 76.47% ,Kappa Z250:0.715 7
R4 MBHEHEHERBRENLER
%) B kg W AMH KH Wi ik RMERS HA A R User. Acc./%
81 64.15 0 4.25 0 2.22 0 0 0 1.67 0 91.80
JKBEH 0 78.57 0 0 0 2.19 0 3.57 0.17 0 75.45
Bl 12.19 1.79  78.46 11.47  1.30 8.78 0 0 0.22 3.76 53.09
VRN 0.25 0.48  6.87 81.50  5.47 15.67 2.53 5.38 3.84 0.07 66.02
7K 21.44 0 0 1.96 85.35 0.62 0 0 0.11 0 85.03
el 1ty 0 0 3.55 1.43  2.25 66.73 0 4.70 3.72 0 72.82
LK A 0 0 2.26 0 0 0 96. 68 0.44 0 0.89 96.42
e h R R, 1.83 14.40  0.82 2,36 0.37 0.15 0.79 83.99 5.73 3.69 90. 44
HoAth A 4b 0.15 476 3.78 1.28  3.03 5.85 0 1.92 84.55 0.02 64.39
AR 0 0 0 0 0 0 0 0 0 91.57 100. 00
SRS :81.59% , Kappa Z2%1:0.788 4
4 g S22 30k

ZWTTEE R IA T LA BB o A A T
JUEEZSB] (873 7KW 235005 1 o TR AT RS 23K W 2 81 05 15
o G, B e A B TR ST T B A I
ik A — RN E S RO 2 ] (B 3 5 (], XA
[F) FUE B PR E A T 3 7 W 23381, o 4 1) 22 RUBE A 7031
X TEA AT AR 7 BB G TR, A3 3 g ke 1A
[A] RUBEXS G 22 ) ) PR ARSI TR AL, K 2 1 RAFRE R 2 R R
A, R 22 RO R T S S B A L] o i ik
BRI T m BT B 88 F 1S m () ETM + 258
PRGN BHEIR, 255 TR 3 RURE 2 6] (9 22 RUBE 2330 05 0k
AT 0 RECARIITT I, TS X At A T 22 RUEE 2y FI A
SRR AT AR 19 43 285 R, SR T T IR AL T
6] X SRR I3 28 3 PP AN A 5

(1] TR FHR TR T BHRAHTLM]. AU iE EAE e, 2005.

[2] e L, 258, 5. 4/ KISBE e 53 e [T ). LT
F2.,2010,36(17) :4 —6.

[3] XIAOYING J. Segmentation — based image processing system[ M ]. Google
Patents ,2007.

[4] BEUCHER S,LANTU JOUL C. Use of watersheds in contour detection[ J].
Pattern Recognition,1979,21(5) :462 —476.

[5] MEYER F. Topographic distance and watershed lines[ J ]. Signal Process-
ing,1994,38(1) ;113 — 125.

[6] FLNI, skJeitfr. EAd s N R E bR R/ N - HIRRs [ T]. St 7
Hok,2004,15(2) 1216 —220.

(7] B, I GG B (O REE Tl 8 [ D] Jbst: R EREERE
TR AT, 2003.

(8] /Mg, FEERE, Ay, R TIA RS R EEIE IE A 53 /KIS 5y
L] - S5EEFHR,2000(3) (485 —489.

[9] VINCENT L,SOILLE P. Watersheds in digital spaces: An efficient algo-
rithm based on immersion simulations[ J ]. IEEE Transactions on Pattern A-
nalysis and Machine Intelligence ,1991,13(6) :583 —598.

(4% 11995 7))
R T B SR AR 1E 7K 2 Rl g K A AR e
HARERTE L,

S 3k

(1] skl , SRAR L & PH 2 Fe A B X T 504 s T i 2 i 9 A
[J]. KL PRI ,2004,11(5) -8 9.

[2] EéAge, 255mE. AR R b2 AR M]. Jst: Bl
filtd:,1992:86 —93.



